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Description 

Technical Held 

s This invention relates to the field of cleaning devices, and more particularly relates to a new and 
Improved automatic cleaning device having improved electro-mechanical characteristics for cleaning, 
polishing, scrubbing or the like. In the preferred form Illustrated, the device embodies a periodontal (e.g. 
tooth brush) device constructed and arranged to reduce oral debris, calculus formation, and periodontal 
disease. 

Related Patents 



The present invention constitutes a modification of applicant-assignees 1 prior United States Patent No. 
is 4,156,620 granted May 29, 1979. Such patent constitutes a continyauWin-part of Serial No. 480,812, filed 
July 18, 1974, now abandoned. 



Background of the Invention 

20 

Heretofore, it has been known to provide various types of powered brush devices for cleaning, 
polishing, scrubbing or the like. Such devices have formal application, for example , in cleaning, polishing, 
and scrubbing items including cuticles, jewelry, housewares (e.g. utensils), teeth or the like wherein there Is 
a need to treat small and/or relatively inexcessible surfaces which are curved as well as flat In cleaning 

25 teeth for example, prior powered tooth brushes have included tufts and bristles moved In a rotary, arcuate, 
reciprocating, or orbital path by a power mechanism and on larger paths by hand movement Another 
design includes powered brushes in which the brush head Is substantially stationary and Individual tufts are 
mechanically rotated along their own axis but unidirectionally. Such prior powered brushes, for example, are 
disclosed In U.S. Patent No. 2,215,031 to N. Elmore wherein the Individual tufts of the brush head 

so continuously rotate in one direction. Because of this unidirectional rotation, the individual tufts of these 
bristles tend to "run-out" of the crevices between large surfaces of teeth. In the mouth, the interproximal 
crevices and irregularly shaped openings make it difficult to insert the tufts of the brush into the crevices at 
right angles due to the curvature of the dental arch. This tendency to move out of a crevice of indentation 
impairs the cleaning efficiency of the toothbrush because the tuft is difficult to position within a crevice for 

35 an amount of time adequate to achieve removal of foreign matter deposited within the crevice. 

In applicant-assignees prior U.S. Patent No. 4,156,620, the electric-toothbrush disclosed includes means 
for rotating at least one tuft about Its central axis in a controlled reciprocating manner whereby adjacent tuft 
is rotated a predetermined number of turns In one direction and then rotated a predetermined number of 
turns in the opposite direction relative to an adjacent tuft. 

40 More specifically and as disclosed In said prior patent, in a preferred embodiment of the invention there 
is provided a plurality of tufts of filaments, and each of the tufts is rotated about its own axis In a controlled 
and predetermined manner. In particular, each tuft is rotated in a controlled reciprocal fashion and 
immediately adjacent tufts are counter-rotated. The tufts are rotated about their central axis In a first 
direction from a generally neutral position of maximum projected length to a position of maximum filament 

45 twist so that the projected length of the tuft diminishes and the tuft Is stiffened for effective power 
transmission, and the tufts are reciprocally rotated about their central axis from the position of maximum 
filament twist The last step of reciprocal rotation moves the filaments in each reciprocating cycle from a 
position of maximum twist in a first direction and a minimum projected length to a position of maximum 
twist in a second direction in generally the same minimum projected length, and then back to a position of 

so maximum twist in a first direction and a minimum projected length while three times passing through a 
general neutral position of maximum projected length. This matter produces a sweeping action as well as a 
"pumping" action to force the tuft filaments into a positive gripping the work surface whether it be curved or i 
flat resulting In an effective cleaning thereof. ^ 
As in said prior patent and to enable confining of the tufts on the work surface or, for example, within ^ 

55 the Interproximal crevices for a period long nough to attain thorough cleaning, each Individual tuft Is ' 
reciprocally rotated. In a periodontal application, for example, this rotation is commenced in one angular 
direction for a distance sufficient to produce both effective energy transfer and lateral movement of the tuft 
across th interproximal crevice to clean both approximal (mesial and distal) surfaces, but less than the 
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amount which would glv rise to "run-out" of the tuft and expulsion from the Interproximal crevice. Then 
each tuft Is rotated In the opposite angular direction, again just far enough to produce the same cleaning 
results with effective energy transfer while avoiding expulsion of the tuft from the work surface whether It be 
flat or curved, such as in an Interproximal tooth crevice. 

s In the periodontal application of said prior patent, and In addition to the mesial and distal surfaces noted 
above, each tooth has a facial and a lingual surface, all four of which define the vertical surfaces of a tooth 
crown. Because the gingival margins of the Interproximal crevices, usually defined by the Interdental papilla, 
and the gingival margins of the raised facial and lingual tooth surfaces between the approxlmal surfaces are 
vertically staggered, the tufts are also preferably arranged in a staggered relationship in each row of tufts. A 

w first set of long tufts may be positioned along a first line In the brush head and a second set of shorter tufts 
may be positioned along a second line in the brush head generally parallel to and spaced from the first line. 
Within this staggered arrangement the long tufts reach into Interproximal crevices of the teeth, and the 
shorter tufts clean the raised face areas of the teeth near the gingival. 

Another desirable characteristic of the applicant-assignees prior patented brush is that there is reduced 

16 vibratory movement of the brush head itself. Therefore, the brush head can be moved slowly and gently 
over the tooth surfaces and adjacent gingiva. The entire head of the brush does not oscillate, rotate, move 
In circular or elliptical paths, or become Involved in any movement other than that imparted by the user. 
This characteristic is particularly important in cleaning teeth because the amount of cleaning motion that 
can be Imparted to a moving brush head cannot be large enough to cause so-called "cheek shake" by 

20 action of the brush head In moving against the inner surfaces of the cheek. 

In the dental field and for reference to prior manual and/or electric toothbrush devices, attention is 
brought to the following patents: 

25 j U«S. Patent Documents 

2,682,066 
2,799,878 
3,103,679 
3,178,754 
3,242,516 
3,400,417 
3,577,579 



30 



793,587 

1,476,433 
1,557,244 
1,712,579 
2,140,307 
2,215,031 
2,598,275 



Foreign Patent Documents 
40 634,607 2,263,432 

1,114,464 480,510 
2,215,799 1,081,021 

45 

Accordingly, though prior automatic-type toothbrushes have been referred to by way of example, it is to 
be understood that these and other related problems in the cleaning of teeth also may be present in other 
cleaning, polishing, scrubbing or like applications. Such may be case with workpieces, such as cuticles, 
jewelry, housewares, or the like, particularly In cleaning applications where brush accessibility and/or brush 
so "run-out" is a problem. 



Summary of the Invention 

55 The present Invention provides an improved cleaning device which is a modification of th aforemen- 
tioned U.S. Patent No. 4,156,620. Th present invention is preferably used as a periodontal device, but may 
be adapted for use In other cleaning, polishing, scrubbing or similar applications. 

In U.S. 4,158.620 there is provided an automatic cleaning device for cleaning work surfaces. The device 
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includes a hollow h using having a handl m mber and a brush h ad memb r. Th brush head member 
Includes drive train means disposed within the brush h ad member, the drive train means including a power 
driven rack means which on reciprocation causes reciprocal, counter-rotation of adjacent tuft holding gear 
means. The tuft holding gear means include a train of Intermeshing alternating drive and driven gear means, 
5 all the drive gear means In the train Intermeshing with the rack means during full reciprocal motion of the 
rack means. 

According to the present invention there is provided an automatic cleaning device for cleaning work 
surfaces comprising a hollow housing having a handle member and a brush head member, said brush head 
member including drive train means disposed Interlorfty thereof, the drive train means including a power 

10 driven rack means which on reciprocation causes reciprocal, counter-rotation of adjacent tuft holding gear 
means characterised in that the rack means during its full reciprocal motion engages with a train of tuft 
holding gear means via a single tuft holding drive gear means, said train of gear means including a plurality 
of intermeshing tuft holding driven gear means which, during reciprocation of the rack means are given 
reciprocal counter-rotation by said tuft holding drive gear means without driving engagement by said rack 

*5 means. 

In the preferred form of the present invention, the tuft holding drive and driven gear means are 
characterised by a body member having a tuft receiving receptacle portion and an integral drive or driven 
gear portion. The drive gear portion on the drive gear means has a greater axial width than the 
corresponding axial width of the driven gear portion on the driven gear means, so that said rack means 

20 substantially meshes only with the drive gear portions of the drive gear means at one end and the driven 
gear portions drivingly mesh with one another on the opposite end. 

The rack means In the preferred form of the present invention, is characterized by an elongated rack 
member having a plurality of laterally spaced drive teeth on opposing sides/The rack member Includes 
guide means disposed generally intermediate the drive teeth for guiding reciprocal movement of the rack 

26 member relative to the tuft holding drive gear means. 

The tuft holding drive and driven gear means are further characterized by a drive or driven gear portion, 
the drive gear portions of the tuft holding drive gear means being drivingly engaged by the rack means 
such that the tuft holding driven gear means are reciprocally counter-rotated by meshing engagement with 
the drive gear portions of the tuft holding drive gear means while being substantially free of driving 

30 engagement with the rack means. The tuft holding drive and driven gear means are also characterized by a 
tuft holding receptacle portion and an integral drive or driven gear portion, and the receptacle portion. is 
adapted to detachably retain therein a tuft of filaments. The tufts are characterized by being comprised of a 
bundle of polymeric filaments, the filaments in each tuft being fused together at one end to provide a 
generally solid, mass-like body for detachable insertion into and out of the tuft holding receptacle portions. 

35 The tufts are disposed in at least two oppositely disposed rows on opposed sides of said rack means. The 
tufts in each of the rows being oriented in a generally staggered relationship relative to one another, and the 
adjacent tufts In each of the rows being longer and shorter, In axial length, relative to one another. 

The preferred form of the present invention is characterized by top and bottom bearing members 
defining a cavity therebetween and adapted to receive the tuft holding drive and driven means therein, the 

40 tuft holding drive and driven gear means including drive and driven gear members, each including integral 
drive and driven gear portions and integral tuft holding receptacle portions. The drive and driven gear 
members being rotatably joumaled at on© end In the top bearing member with the receptacle portions 
extending therethrough and communicating with the exterior of the bottom bearing member and adapted to 
receive the tufts therein. The top and bottom bearing members define an access opening at one end 

45 communicating with the cavity and adapted to reciprocally receive the rack means therethrough. The 
bottom bearing member is characterized by a plurality of openings which are generally symmetrically 
oriented for rotatably receiving the receptacle portions of the drive and driven gear members therethrough. 

The rack means of the present Invention is characterized by an elongated rack member having Integral 
rack teeth on opposite sides thereof, said rack teeth extending normally to the longitudinal axis of the rack 

so member and Including at least one Integral cam-like guide portion extending substantially along the length 
thereof. The cam-like guide portion Is adapted for camming and guiding co-action with a confronting interior 
surface defined by the access opening into the cavity ana! in one of the bearing members for maintaining 
alignment of the rack member during reciprocal driving movement 

In the preferred form of the present Invention, the drive gear portions of the drive gear members are 

55 characterized by having an axial width greater than the corresponding axial width of the driven gear portions * 
of the driven gear members with substantially only the upper one-half of the driven gear portions being 
engageable by the rack member, and with substantially the lower one-half portion engaging the associated 
driven gear portion of the driven gear members, whereby successive rotations of the driven gear members 



4 



EP0 208 401 B1 



are reciprocally counter-rotated upon meshing engagement of the driven gear portions. 

The bearing members of the preferred form of the present invention are characterized by being made 
from a polymeric material, the top bearing member having an enlarged boss-like area adjacent one end 
adapted to receive the relatively enlarged axial width of the drive gear portions therein. 
6 The handle member of the preferred form of the present invention Is characterized by a battery- 
powered motor having a rotetable output shaft, a pinion gear means attached to the output shaft in rotary 
engagement therewith, a face gear means engaging the pinion means, a crank arm means plvotaily and 
eccentrically attached at a first end to the face gear means, and a rack drive shaft means pivotaliy attached 
at a first end to a second end of the crank arm means, and connected to an end of the rack means at a 
10 second end of the rack drive shaft A control switch assembly disposed Interiorly of the handle portion 
including a manual switch element for selectively energizing the battery-powered motor for translating 
rotational movement of the face gear means into reciprocal movement of the rack means for reciprocally, 
counter-rotating the tufts. The rack means is characterized by an elongated rack member disposed for 
reciprocal movement Interiorly of the brush head portion, the rack member being coupled to a drive shaft, a 
1 s bearing member fixedly attached to the interior of the brush head member and having an axial passageway 
for slidably receiving the drive shaft therethrough, and a flexible valve member carried by the bearing 
member and engageable with the drive shaft adapted to provide a one-way fluid seal relative to the Interior 
of the brush head member. The bearing member Is characterized by a body member having aperture 
means therein , the flexible flapper-like valve member disposed adjacent one side of the base member 
20 adapted for flexibly opening and closing the aperture means In response to fluid pressure alternately 
exerted upon the flapper valve member in response to reciprocal movement of the rack member whereby 
residue materials contained in the brush head member are expelled therefrom. 

The switch assembly of the preferred form of the present invention is characterized by a support for 
orienting the assembly within a device housing, actuator means for adjusting the speed of the motor, a 
25 switch circuit member mounted to the support, defining multiple electrical contact points coupleable to a 
:■ drive motor to complete a motor energization circuit, and a switch contact biased against the circuit 
member and moveable with respect to the member by the actuator to short across two contact points and 
thereby controliably energize and de-energize the motor, the contact being moveable to at least two 
energization orientations. The support defines a ridge member and the assembly additionally comprises a 
30 detent member biased against the support and coupled to the switch contact said detent member engaging 
said ridge member to define one or more switch contact orientations. The actuator of the switch assembly 
is characterized by the rotation and translation of the switch, contact to control the shorting of the contact 
points on the switch circuit member. The support of the switch assembly is characterized by means for 
rotatably mounting a motor drive gear coupled to the cleaning element The switch circuit member of the 
35 switch assembly is characterized by defining low impedance, medium impedance, and high impedance 
motor energization paths to provide high, medium, and low speed motor operation. 

In the preferred form of the present invention, the automatic cleaning device is in combination with a 
support stand. The support stand is characterized by a body having a generally hollow base portion for 
mounting a first electrical charging means and adapted to receive a handle of the brush having a second 
40 charging means, the base portion including an integral angularly disposed tray-like portion being of a hollow 
construction and adapted to receive a power cable in stored relation therein, the tray-like portion including 
an Integral upstanding bracket portion adjacent its terminal end and adapted for supporting the brush head 
portion of the device therein. The support stand has a generally L-shaped configuration, in side elevation, 
with the base portion adapted to be mounted on a horizontal work surface for mounting the tray-like support 
45 , portion in a generally vertical position. The tray-like support portion is alternately adapted for detachably 
mounting the device on a vertical support surface with the base portion extending generally normal to the 
support surface, or in a horizontal position with the base portion extending normal thereto. The base portion 
is characterized by a female socket means adapted to receive a corresponding male socket portion of the 
cleaning device, a front support portion made integral, with the tray-like portion and having a height so as to 
so support the device including the brush in a downwardly inclined position for draining residue materials from 
the device when the stand is disposed in a generally horizontal position. 

The method of the present invention is a system for loading filament tufts into the brush head of a 
brush-cleaning device characterized by a fixture means having a cap-like body Including a plurality of 
generally parallel extending passageways adapted to receive, In loading relation, corresponding tufts of 
55 fiiaments.The body includes an Integral skirt portion on one side adapted to be disposed in encompassing 
relation around a plurality of correspondingly oriented tuft holder means provided in the brush head. The 
skirt portion is disposed to register the tuft receiving passageways with the tuft holder means. A generally 
cylindrical ram element Is adapted to be slidably received in said passageways for manually inserting tufts 
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disposed in the passageways axially into the tuft holder means provided In th brusih head. 

In the preferred form of the present method the cylindrical passageways are characterized by 
symmetrical orientation having a diameter to frlctionally yet slldably receive the tufts therein. The cleaning 
device of the preferred method of the present invention Is characterized by a motor driven toothbrush of the 
type Including a brush head having a plurality of filament tufts detachably mounted therein. The fixture 
means Is characterized by a manually manlpulatable handle means, the handle means including an integral 
guide portion having a cylindrical passageway therein which extends parallel to the first mentioned 
passageway for loading an individual tuft into one of the tuft holder means. The fixture means is further 
characterized by a Wt in the form of a base member having a cavity adapted to supportingly receive therein 
the confronting surface of the brush head for loading tufts Into the opposite side of the brush head. The 
integral guide portion Is characterized by providing a handle for manually registering the cylindrical 
passageways relative to the tuft holder means, and the body provides a further handle for manually 
registering the cylindrical passageways of the guide portion with selective of the tuft holder means adapted 
for Individually registering a tuft relative to selective of the tuft holder means. 



Brief Description of the Drawings 

Figure 1 is a front elevation view of the automatic cleaning device of the present Invention; 

Figure 2 is a side elevation view taken along the line 2-2 of the cleaning device illustrated in Figure 1; 

Figure 3 is a vertical cross-section view of the automatic cleaning device illustrated in Figures 1 and 2; 

Figure 4 is horizontal cross-sectlonai view of the automatic cleaning device illustrated in Figure 3; 
Figure 5 is a partially-exploded, perspective view of the automatic cleaning device of the present 
invention particularly illustrating the drive train assembly thereof; 

Figure 6 is a vertical section view taken along the line 6-6 of Figure 7, on an enlarged scale, illustrating 
one of the tuft holder drive gear members of the present invention; 

Figure 7 Is a top plan view of the tuft holder drive gear member illustrated in Figure 6; 

Figure 8 is a front elevation view of the tuft holder drive gear member illustrated In Figure 6; 

Figure 9 Is a vertical section view taken along the line 9-9 of Rgure 10, on an enlarged scale, illustrating 
one of the tuft holder driven gear members of the present invention; 

Rgure 10 is a top plan view of the tuft holder driven gear member illustrated in Figure 9; 

Rgure 1 1 Is a front elevation view of tuft holder driven gear member illustrated In Rgure 9; 

Rgure 12 is a generally perspective view of tuft units, on an enlarged scale, for detachable connection to 
the tuft holder receptacles of the present invention; 

Rgure 13 Is a fragmentary, partially-sectional view, illustrating one form of the expulsion system of the 
present invention; 

Rgure 14 Is a generally exploded, perspective view illustrating the component parts of the control switch 
assembly of the present invention; 

Rgure 14A is an elevational view of a printed circuit board of the type which may be used in accordance 
with the present invention; 

Rgures 15 and 16 are generally schematic illustrations showing the various control positions of the 
control switch assembly according to the present invention; 

Rgure 17 is a general horizontal section view Illustrating a charger stand assembly for use In storing 
and/or re-charging the battery-powered cleaning device in accordance with the present Invention; 
Rgure 18 is a fragmentary top plan view of the brush head on an enlarged scale relative to Rgure 3 and 

4; 

Rgure 19 is a side elevation view of Rgure 18; 

Rgure 20 is a bottom plan view of the filling or re-loading fixture of the present Invention; 

Rgure 21 is a side elevation view, partially in section, of the fixture of Rgure 20; 

Rgure 22 Is a fragmentary side elevation view, partially in section, illustrating the support base mounting 
the brush head during the filling or re-loading operation; 

Rgures 23, 24, 25 and 26 are top, end side and bottom view, respectively, of the bottom bearing member 
in accordance with the invention; and 

Rgures 27, 28, 29 and 30 are top, end side and bottom views, respectively, of the top bearing plate in 
accordance with the invention. 



Detailed Description 
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Referring now again to the drawings, and more particularly to Figures 1 and 2 thereof, there Is 
illustrated the automatic cleaning device, designated generally at 2, of the invention, and which Is adapted 
for use as a portable, hand-held device for cleaning, polishing, scrubbing or the like. 

Though such device may be used for other various cleaning applications, it has been found to be 
6 particularly effective as a motor driven, tooth brush for removing debris and plaque from exposed tooth 
surfaces. Such cleaning application is disclosed in applicant-assignees prior U.S. Patent No. 4,156,620, the 
disclosure of which is specifically incorporated herein by reference. 

In the embodiment shown, the cleaning device 2 is Illustrated for particular application as a motor driven 
tooth brush, and includes a hollow housing, as at 4, having a handle member 6 with a male re-charger 
io portion 26, and a brush head member 8 which may be attached together in sealed relation via a washer 
seal, as at 10. At one end the brush head member 8 Includes an integral brush head portion 12, and at the 
other end a switch assembly, designated generally at 14. The brush head portion 12 further includes a 
plurality of tufts 16 and 18 which are reciprocably, counter-rotated by the new and Improved drive train 
assembly, as will hereinafter be more fully described. 
75 In the embodiment illustrated, the tufts are preferably made from a polymeric material, such as nylon, 
and include a series of longer 16 and shorter 18 tufts which may be disposed, In two rows (Figure 1) with 
there being, for example, six long tufts and four short tufts. These long and shorts tufts are preferably 
disposed In a staggered orientation along the brush head portion 12 to provide Improved cleaning In 
periodontal use, for example, of the Interproximal tooth crevices, as disclosed in afore-mentioned U S 
20 Patent No. 4,156,620. 

As best illustrated In Figures 3 and 4, a drive motor 20 is powered by a battery pack 22, which may be 
of the nickel cadmium type for ready charging via a secondary voltage coil 24 incapsulated in an Integral 
male socket portion 26 of the handle portion 6. This socket portion 26 is detachably received In a 
: corresponding female socket portion, as at 28 in Figure 17, provided in a charger base assembly 30 having 

25; a primary charging coil. An electrical circuit is defined with one side of the secondary coil 24 attached to a 
negative battery terminal connector 32 (Figure 4). The other side of the secondary coil 24 is coupled 
through a diode 33 to the positive battery terminal 32a. The diode rectifies voltage outputs from the coil 24. 

A second electrical circuit Includes the battery 22, motor 20 and switch 14. The negative battery 
terminal 32 Is coupled to the switch 14 by a conductor 31. This switch 14 selectively energizes the motor 

act 20 by coupling the battery 22 across the motor. A conductor 34 completes the circuit by connecting the 
switch to the motor 20. An opposite side of the motor is connected to the positive battery terminal. 

In the present invention, a transmission is energized by the power source and includes a pinion gear 40 
(Figure 3) operatively associated with the output shaft 41 (Rgure 14) of the motor 20. The pinion gear 40 
drives a crown or face gear 42 (Figures 3 and 4) which is rotatably mounted within the handle portion 6 

35 such that when the motor 20 is energized, rotation of the pinion 40 causes rotation of the face gear 42 
about a vertical axis which is generally normal to the longitudinal central axis of the housing 4. 

As best illustrated In Figures 4 and 5, a crank arm or rod 44 is pivotly connected to a rack drive shaft 
46 by means of a swivel member 48. By this arrangement the drive train assembly, designated generally at 
50, (Figures 3, 4 and 5) transmits the mechanical energy via the power transmission to the series of tufts 16 

40 and 18 in a controlled, reciprocating manner so that the rotation of the tufts Is reversed after a 
predetermined number of revolutions. Also, the tufts are counter-rotated, that is, adjacent tufts rotate In 
opposite directions relative to one another, as illustrated by the arrows In Rgure 5. 

More specifically, the rotational movement of the crown or face gear 42 is transferred Into linear 
reciprocating motion via the drive train assembly 50 (Rgure 5) for counter-rotating the tufts 16 and 18 about 

45 their vertical axes. For this purpose, one end of the crank arm 44 is operatively connected to one end of the 
face gear 42 which connection is radially displaced from the central axis of the face gear and the rack drive 
shaft 46. This connection, via the swivel 48, acts such that the drive shaft 46 will be caused to move In 
linearly reciprocating cycles (dotted line) along its longitudinal axis when the motor unit 20 (Rgure 4) is 
energized. This reciprocating motion results from the action of the crank arm 44 moving in a circular path 

so defined by movement of the face gear 42. The length of stroke defined In reciprocating movement of the 
rack drive shaft 46 is a function of the radial distance between the center of the face gear 42 and the central 
point of attachment of the crank arm 44 to the face gear, as disclosed In aforementioned U.S. Patent No. 
4,156,620. Preferably, this stroke, for periodontal applications, is approximately 0.7 Inches (1.79cm). 

Now In accordance with an important aspect of the present invention, the drive train assembly 50 

55 Includes an elongated rack member 52 which may be made integral with the rack drive shaft 48 for 
reciprocal movement between top 54 and bottom 58 bearing members (Rgure 5. being reversed from 
Rgure 4 for purpose of clarity) which are preferably made from a polymeric material having good strength 
and wear characteristics. As best seen In Rgures 3, 4, 18 and 19 the rack member 52 extends through a 
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cavity, as af 58, defined between the confronting faces of the bearing members 54 and 56. An access 
opening, as at 60, may be provided on the rearward end between the bearing members 54, 56 to siidably 
receive the rack member 52. The opposite ends of the bearing member provide an access opening, as at 
62, to enable the terminal end of the rack member 52 to extend slightly beyond the bearing members 54 
and 56 during the maximum stroke thereof, as desired. The bearing members 54 and 56 may be 
detachably connected together by means of integral pins 61 received in pin holes 63. 

The rack member 52 is of an elongated, unitary construction, Including a plurality of oppositely 
disposed and laterally spaced rack teeth 64, which are disposed In the same generally horizontal plane. The 
rack member 52 Includes Integral, cam-like guide portions 66 which extend laterally outward therefrom and 
generally normal to the rack teeth 64. These guide portions 66 have inclined surfaces, as at 68, at each of 
the forward ends (Figure 5) so as to facilitate insertion into and out of the access opening 60 (Figures 3 and 
4) provided between said bearing members 54 and 56. As best illustrated in Figure 3, the rearward end of 
the rack member 52 has inclined shoulders, as at 70, which provide a stop for limiting forward axial 
reciprocal movement of said rack member, as desired. 

Now in accordance with the invention, the rack member 52 engages an oppositely disposed pair of tuft 
holder drive members 72 and 74 which, in turn, drive a series of tuft holder driven gear members generally 
designated at 72, 74, 76, 78, 80. 82, 84, 88, 88 and 90 respectively. The tuft holder drive gear members 72 
and 74 are of identical construction and best illustrated in Figures 6, 7 and 8. As shown, each tuft holder 
drive member, as at 72, Includes an elongated cylindrical body 92 having an integral, solid Journal end 
portion 94 adapted to be Joumaled within a bearing opening 71 (Figures 23 and 26) provided In the top 
bearing member 54, and an integral receptacle-like portion 96 defining a cup-tike recess for siidably 
receiving In pness-fit relation therein, the tufts 16, 1& Disposed generally Intermediate the end portions 94 
and 98 is an integral series of drive gear teeth, as at 100, for driving engagement with the driven gears, as 
will be described hereinafter. Preferably, the interior of the receptacle portion 96 may be axiaily serrated, as 
at 102, to enhance the frictional engagement for retaining the respective tufts therein. 

As best illustrated in Rgures 3, 13, 23 and 26, the bearing members 54, 56 provide mating halves 
which define a cavity, as at 55, therebetween. This cavity houses the drive train 50 and siidably receives 
there through the rack member 52. The bearing members 54, 56 together define at one end a generally 
inverted T-shaped recessed portion 60 adapted to siidably receive there though the corresponding guide 
portions 66 on the rack member 52. The top bearing member 54 has a recessed slot and groove extending 
axiaily therethrough, as at 57 and 59, which provide cam-like track for the upper guide portions 66 on the 
rack member 52* By this arrangement the rack member 52 Is guided Into and through the recessed slot 57 
In the cavity 55 between the bearing members so as to maintain alignment and registration with the 
respective drive and driven gears of the gear train. Also, It will be seen that the upper or top bearing 
member 54 (Figures 3 and 13) has an enlarged boss portion 57 to receive the approximate upper one-half 
of the tuft holder drive gears 72 and 74, as will hereinafter be described. 

The bearing members are preferably made from a polymeric material having good strength and wear 
characteristics. These members may be detachably connected together via Integral pins 61 and pin hole 
openings 63 (Figures 24, 25 26 and 27) to provide an efficient snap-action between the component parts for 
ready assembly or disassembly for inspection, cleaning and/or removal of the drive train components. 

The respective tuft holder driven gear members, as at 76, are also of an Identical construction and 
generally similar to the tuft holder drive gear members. These each Include a body having an integral 
joumaled portion 106, and an Integral receptacle portion 108 defining a cup-like recess opening 110 having 
axial serrations 112 therein, as aforesaid. In this case, however, the driven gear members have integral 
driven gear teeth, as at 114, which are fore-shortened In axial width relative to the corresponding axial width 
of the drive gear teeth 100 of the drive gear members. Preferably, the axial width (e.g. 0.120 inches 
(0.305cm) of the gear teeth 100 on the drive gear members is approximately twice the corresponding axial 
width (e.g. 0.050 Inches (0.127cm) of the gear teeth 114 on the driven gear members. By this construction 
and arrangement, the teeth 64 of the rack member 52 engage the approximate top one-half portion of the 
drive teeth 100 on the drive gear members 72 and 74 and hence, do not engage the downstream driven 
gear members 76-90. The approximate lower one-half portion of the drive gears 100 of the drive gear 
members 72 and 74 then substantially simultaneously mesh with the first adjacent pair 76 and 78 of the 
driven gear members which then. In turn, drive, In piggy-back relation, the next successive driven gear 
members 80-90. 

Accordingly, by this arrangement It will be seen that substantially all th torque load forces imparted by 
reciprocal movement of the rack member 52 are borne only th gear teeth 100 on the drive gear members 
72 and 74 which constitute, In effect, the working end of the drive train assembly. Also, this drive train 
construction allows relative rotation of the downstream, piggy-back driven gears as the train need only be 
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driven by one or more drive gears merely with the rack member 52. 

In the Invention, It is preferred that the axial width of the gear teeth 100 on th drive gear members 72 
and 74 be approximately twice the axial width of the driven teeth or such that the axial width of the driven 
gear teeth xtends to approximately the mid-point (Figure 13) of the drive teeth 100 on the driven gear 
5 members 72 and 74. Also, it is preferred that the transverse width of the rack teeth 64 be the same (e.g. 
0.050 inches (0.127cm) the corresponding axial width of the driven gear teeth 114 but less than the 
corresponding axial length of the drive gear teeth 100 as best illustrated in Figure 19. 

In a preferred form of the invention, there are hereinafter set forth the typical mechanical characteristics 
for the drive gears, driven gears, and drive rack: 



Drive Gears 



75 


No. of Teeth 
Diametral Pitch 


14 
96 






Pitch Dia.(Theo) 


.14583 


(0.3704cm) 


20 


Pressure Angle 


20° 






Whole Depth 

Cir. Tooth Thickness 


.0269 

.0175/. 0170 


(0.0683cm) 
(0.0444/0. 0432cm) 


25 


Chorda 1 Addendum 


.0149 


(0.0378cm) 


Fin.Chordal Thickness 


.0175/. 0170 


(0.0444/0.0432cm) 




Base Circle Dia. 


.13704 


(0.3481cm) 




Lender Distance 


. 1500 


(0.3810cm) 


30 


no . ox Teetn in Kate 


14 /Rack 






race width 


.120 


(0.3048cm) 


36 


Driven 

No. of Teeth 


Gears 
14 




40 


Diametral Pitch 


96 




Pitch Dia. (Theo) 
Pressure Angle 


.14583 
20° 


(0.3704cm) 


45 


Whole Depth 

Cir. Tooth Thickness 
• 


.0269 

.175/. 0170 


(0.0683cm) 
(0.0444/0. 0432cm) 




Chordal Addendum 


.0149 


(0.0378cm) 




Fin.Chordal Thickness 


.0175/. 0170 


0.0444/0. 0432cm) 


60 


. Base Circle Dia. 


.13704 


(0.3481cm) 




Center Distance 


.1500 


(0.3810cm) 




No., of Teeth in Mate 


14 




66 


Pace Width 


.050 


(0.127cm) 
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Drive Rack 



No. of Teeth 
Diametral Pitch 
Pitch Plane 
Pressure Angle 

Whole Depth 

Cir. Tooth Thickness 

Chordal Addendum 

Fin. Chordal Thickness 

Base Circle Dia. 

No. of Teeth in Mate 



114 



.0381 
20° 



.0269 

.0154/. 0164 
.0104 

.0154/. 0164 



25 
96 



(0.0683cm) 
(0.0391/0. 0416cm) 

(0.0264cm) 

(0.0391/0. 0416cm) 



(0.0968cm) 



Face Width 



.050 



(0.127cm) 



Because of the controlled reciprocating linear movement of the drive rack member 52, each tuft 16 or 
18 is rotated in a controlled reciprocating manner for a predetermined cycle. Reciprocating movement in 
one direction of one and one-half times the base circumference of each tuft is chosen In the preferred 
embodiment By this arrangement, each tuft is rotated first one and one-half revolutions in one direction and 
then approximately one and one-half revolutions in the opposite direction. It is to be understood, however, 
that the amount of reciprocating rotation may vary in accordance with the diameter of the filaments in each 
tuft, the length and diameter of each tuft, etc., as desired. The desirable speed for operation of the 
reciprocating rack 52 for periodontal applications, for example, may be approximately 1,500 cycles per 
minute with one and one-half revolutions in each direction per cycle. In such case, the tufts rotate at 
approximately 4,500 effective revolutions per minute. 

As best illustrated In Figures 3, 4 and 12, the tufts 16 and 18 may be alternately arranged into 
staggered rows of long and short tufts. In a preferred form, the long tufts 16 in each row are indented or 
positioned closer to the longitudinal axis of the brush head portion 8 than the short tufts 18 in each row. 
Both the short and long tufts have tapered upper surfaces, defined by the tips of the filaments of each tuft 
The tapered configuration of the tufts facilitates penetration into recessed cavities or interproximal crevices, 
in the case of dental applications. Each tuft is comprised of a plurality of filaments having a predetermined 
diameter and physical characteristics, so that the desired cleaning action will be realized with the rotational 
tuft movement of the present invention. For example, each tuft may have a diameter of approximately 0.090 
inches and may contain hundreds of filaments, as desired. 

As best seen in Figure 12, the long and short tufts 16 and 18 are made from a polymeric material, such 
as nylon fused together at one end, as at 17 and 19, to provide a generally solid, mass-like base portion. 
This portion may be press-fit for example, into the respective receptacle portions, as at 96 and 108, of the 
respective drive and driven gear tuft holder members 72-90 to facilitate Insertion and registration of the tufts 
within the corresponding tuft holder receptacle. 

Now in accordance with one embodiment of the invention, there Is provided the pneumatic system for 
cleansing via a pumping action residue materials, such as tooth paste or the like, from the brush head 
portion 12 and particularly from the drive train 50. In this embodiment, the system includes a bearing drive 
member 120 which is preferably made from a polymeric material and which is fixably attached to the 
interior of the housing 4, as best illustrated in Figures 3, 4 and 5. This bearing member 120, receives 
therethrough the drive rack member 52 and provides a bearing support therefor. In th embodiment 
illustrated In Figure 5, the bearing member 120 is provided with a recessed cavity, as at 122, which fixably 
mounts a flexible flapper vaJv member 124. The valve member is preferably mad from a polymeric 
material, such as MYLAR, a trademark material of the DuPont Company. The flapper valve 124 is fixably 
attached to the bearing member 120 by means of a suitable fastener, as at 123, and has an aperture, as at 
128, to enable Ingress and egress of pneumatic pressure (e.g. air) therethrough. Accordingly, upon the. 
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rearward stroke of the rack drive shaft 46 and hence, the rack member 52, the flapper valve member 124 
opens so as to draw air Into the Interior of the housing, as at 128, of the brush head portion 8. Upon reverse 
movement of the drive rack shaft 48 the valv 124 closes. This provides a pumping action upon forward 
movement of the rack member 52 which acts to force air out of the cavities 58 and 128 through suitable 
s openings provided through and/or around the tufts 16 and 18 a clearance space, as at 125 (Figure 18), 
between the tuft holders and the confronting surface of the lower bearing member 56, as illustrated by the 
arrows In Figure 13. This pumping action provides a positive pressure in the drive train cavity 58 so that 
{ any residue material, such as tooth paste or the like, is flushed out after normal usage thereof. 

In another embodiment, and best illustrated in Figures 3, 4, 18, and 19, the bearing member 120 is 
ro again fixably mounted Interiorly of the housing 4 and in this form does not include the flexible flapper valve 
124. Here a flexible seal member 130 having a base-like wiper portion 131 and an integral forward 
extending tapered conical portion 132 is fixably retained in the housing 4 against an integral elongated, 
hollow hub portion 133 of the bearing member 120. In this case, the base-like wiper portion 131 is 
. frfctionally retained against the confronting interior surface of the housing 4, as at 135, such that the drive 
w shaft 46 is slidably passed through a passageway, as at 137, provided In the base 131 and conical portions 
132 of the flexible seal, as seen in Figures 18 and 19. The base-like wiper portion 131 provides a friction, 
liquid seal against the confronting surface of the hub portion 133 so as to prevent the ingress of liquid 
behind the drive shaft 46 into the power handle of the device. As shown in Figure 4, the bearing member 
120 may have one or more apertures therein, as at 129, to prevent the formation of a vacuum behind the 
20 wiper seal 131 during reciprocal movement of the drive shaft 46. Also, in this embodiment the brush head 
portion 12 may be provided with outlet openings, as at 139, just forward" of the wiper seal, and In the brush 
head portion, as at 139, to allow the ingress of a cleansing media, such as hot water or the like, 
therethrough. Accordingly, In this embodiment the liquid cleansing fluid may be poured into the openings 
v . 139 and moved axiaily through the brush head portion 12 via gravity and/or the pumping action of the drive 
jje" shaft 46, and out through openings 141 for cleansing the drive train 50 within the brush head portion 12. 

Now In the invention, and as best illustrated in Rgures 3, 4, 14 and 14A, a new and novel control switch 
assembly 14 Is detachably mounted on an interior wall surface 134 of the brush head portion 8 of the 
housing 4. As illustrated in Figure 14. the components of the switch assembly 14 Include a frame member 
140 with an Integral base portion 142. The frame includes an integral upper inclined support portion 141, 
30 ; having an aperture 143 extending therethrough and adapted to support a printed circuit board 144 thereon. 
This circuit board 144 contains a suitable contact switch circuit, as 146 (Figure 14A), for actuation by a 
spring contact 148 retained by a switch body 150 via an O-rlng sea) 152. On the under side of the support 
portion 141 of the frame 140 is a detent 154 retained by a spring washer 156. This. In turn, is retained by a 
washer 158, retained by a screw 160, which may be threaded into a threaded collar 162 made integral with 
35 the switch body 150. ' 

The switch contact 148 Is slightly bowed away from the switch body 150. As the screw 160 is threaded 
Into the collar 162, the combination of the spring washer 156 and the bowed configuration of the contact 
148 bias the contact against the printed circuit board 144. Details of the print circuit board 144 are 
illustrated in Figures 15, 16 and 14A. The contact 14€f is schematically illustrated in various positions 
40 selected by the user. In the three positions shown in Figure 16, the motor 20 has been deactivated by 
opening the circuit between two circuit connections 144a, 1 44b. 

Turning now to Figure 15, contact positions for energizing the motor are illustrated. The user can rotate 
the switch body 150 by a button 151 that engages the body 150 through the housing. The button defines a 
slot 151a therein to facilitate rotation of the contact 148 to the three positions shown in Figure 15. In the 
46 position shown to the right of Figure 15, the configuration of the switch 14 couples the motor 20 directly 
across the battery. In the two other positions shown in Figure 15, the switch 14 selectively adds one of the 
resistors R1, R2, Into the motor circuit to reduce the motor speed. Representative values for the resistors 
R1, R2 are .1 and 22 ohms with the larger resistance R2 providing low speed motor operation. Details of 
the contact points on the printed circuit 144 are shown in Figure 14A. 
so A detent action Is provided by the detent 154 in combination with the incline support portion 141. A - 
surface of the incline portion 141 facing the detent defines two ridges 141a, 141b shown in phantom in 
Figure 14. A corresponding face of the detent 154 defines a series of grooves 154a that engage a bottom 
ridge 141b to lock the switch contact in one of the positions shown In Figures 15 and 16. When the motor Is 
to be switched from high to medium speed, the user rotates the button 151 causing the ridge 141b to ride 
65 up ov r the groove into an adjoining groove and again lock the switch in place. By slidably rnovlng the 
switch body 150 in the direction Illustrated by the arrow 155 in Figure 14, the motor can be turned on and 
off. The ridge 141a provides a detent action to the on and off motion of the switch by engaging an edge of 
the detent between two bosses 154b. The bosses 154b in the detent switch 154 limit rotation of the switch 
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body so that in the event the user attempts to rotate the button 151 beyond either the high speed or low 
speed position, continued rotation Is prevent by contact of these bosses 154b with the ridge 141a on the 
incline frame portion 141. 

The novel construction of the switch and frame allow the user to adjust the motor speed in either an off 
or on position. The detent and motion limiting aspects of the switch assembly Insure proper switch setting 
and prevent unintended movement of the switch during motor operation. The use of the frame as both a 
support for the switch and a mounting for the motor drive train contributes to a compact construction for the 
cleaning device 2. 

Now In Figure 17 there is Illustrated a charger support stand assembly 30 which includes the 
aforementioned female socket 28 for receipt of the male socket portion 28 of the cleaning device for 
purpose of recharging the batteries 22 of the power supply. As shown, the charger assembly 30 is of a 
generally L-shaped configuration having a hollow base portion 170 and an Integral upstanding, hollow back 
support portion 172 for detachable connection to a supporting wall or the like (not shown) via suitable 
fasteners, as at 174. The charger includes a conventional power cord 178, which may be Inserted through 
an iniet opening 178 and wound around a bracket retainer 180 mounted within an interior cavity 182 formed 
in the back support 172. The base portion 170 Includes a primary bobbin 184 for supporting a primary coil 
for energizing the secondary coll assembly 14 disposed in the handle portion 8 of the cleaning device, as 
illustrated in Figures 3 and 4. 

The support stand 30 has a generally L-shaped configuration which enables multiple storage and/or use 
positions thereof. For example, the base portion 170 allows the stand to be freely mounted on a work 
surface, such as a counter or the like, and the back support portion 172 enables the stand to be hung, for 
example, on a support surface such as a wall or the like. Also, the stand Is constructed and arranged such 
that the cleaning device can be placed In a draining mode for draining residue materials from the brush 
head member 9. Specifically, with the male socket portion 28 mounted in the female socket 28 of the base 
portion 170 of the stand and the brush head portion 12 mounted on a forward support surface of an integral 
head portion 185 of the stand, the housing 4 of the cleaning device 12 Is inclined slightly downwardly from 
the rear to the front to provide constant drainage through the outlet opening 141 provided in the brush head 
portion 12. 

Now as best Illustrated in Figures 20, 21 and 22, there is illustrated a new and novel filling or reloading 
kit, designated generally at 190, for filling or re-loading the tufts filaments 16 and 18 into the respective tuft 
holder members of the associated drive and driven gears. As shown, the kit includes a base member 200 
having a support recess 202 which is contoured to receive the confronting surface of the brush head portion 
12. This base member provides a support for the brush head portion and acts to prevent sliding and/or 
rotational movement thereof during filling or re-loading of the tufts. A cap-like fixture member 204 is 
provided which has a bottom skirt-like portion 208 defined by an Integral flange 208 which set over and 
around a corresponding cover member 208 mounted over and around the lower bearing member 54, 
illustrated In Figures 3 and 13. The cap member 204 includes an upper body portion 210 which has a 
plurality of generally symmetrically oriented , cylindrical passageways of a longer 212 and a shorter 214 
construction for receiving the tufts 16 and 18 therein. The passageways are disposed In substantially 
parallel relationship with respect to one another and provide guides for inserting the tufts contained therein 
into the respective tuft holders of the associated drive and driven gear members. As illustrated, the shorter 
cylindrical passageways have a counter-sunk portion, as at 216, to receive a correspondingly shaped 
integral collar member 218 formed on a manual tamper member 220. The tamper member 220 Includes an 
elongated, cylindrical tamper element 222 for tamping the respective tufts through the cylindrical passage- 
ways and Into the tuft holders, as aforesaid. In one form, the tamper element may have a generally conical 
recessed cavity, as at 224. to receive the corresponding tapered end of the respective tuft or may simply 
have a generally flat configuration, for example, in the case of tufts which are trimmed fiat It will be 
understood that the cap member may have any array or number of cylindrical passageways to accom- 
modate the various size and arrangement of the tufts to be utilized In accordance with the invention for a 
particular cleaning application. 

As illustrated, a cap member may include an integral upstanding guide portion 226 which includes 
another cylindrical passageway 228 which extends parallel to the aforementioned passageways 212 and 
214 for Insertion and dispensing another single tuft therefrom. This guide portion also provides a handle for 
manually manipulating the cap member thereby to orient the axial passageways relative to the correspond- 
ing tuft holder receptacles. For example, In use, the guide portion 226 can be used as a hand le for 
registering the other cylindrical portions, or the body 210 defining such cylindrical portions can be used as 
a handle for registering the single guide portion when it Is desired to replace, for example, only one of the 
tufts relative to the desired tuft array. Accordingly, this kit provides upper and lower base and cap members 
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which may be effectively utilized, in combination, with the cleaning device for filling or reloading tufts, of 
any configuration, orientation or size, into the associated tuft holders. 

While a particular embodiment of the Invention has been shown and described In reference to a 
periodontal cleaning device, it is to be understood that the principles involved with respect to the 
s construction and function of such device can be effectively utilized in other cleaning, polishing, scrubbing or 
like applications where relatively small inaccessible parts having curved and or flat surfaces are to be 
cleaned. 



70 

Claims 

1. An automatic cleaning device (2) for cleaning work surfaces comprising a hollow housing (4) having a 
handle member (6) and a brush head member (8), said brush head member including drive train means 

is (50) disposed Interlority thereof, the drive train means including a power driven rack means (52) which 
on reciprocation causes reciprocal counter-rotation of adjacent tuft holding gear means characterised in 
that the rack means (52) during its full reciprocal motion engages with a train of tuft holding gear means 
(72,76.80,84,88) via a single tuft holding drive gear means (72), said train of gear means Including a 
plurality of Intermeshirig tuft holding driven gear means (76,80,84,88) which, during reciprocation of the 

20 rack means, are given reciprocal counter-rotation by said tuft holding drive gear means without driving 
engagement by said rack means. 

Z An automatic cleaning device as recited in Claim 1, wherein said tuft holding drive and driven gear 
. .. means are characterised by: 
25 , a body member (92) having a tuft receiving receptacle portion (96,108) and an Integral drive or driven 
gear portion (100,114); 

the drive gear portion (100) on said drive gear means having a greater axial width as compared to 
the corresponding axial width of said driven gear portion (114) on said driven gear means; 

so that said rack means (52) substantially meshes only with the drive gear portions (100) of said 
$o drive gear means at one end thereof and said driven gear portions (114) drivingly mesh with one 
another. 

3. An automatic cleaning device as recited in Claim 1 or 2 wherein said rack means is characterised by: 

an elongated rack member (52) having a plurality of laterally spaced drive teeth (64) on opposed 
os sides thereof; 

said rack member including guide means (66) disposed general intermediate said drive teeth for 
guiding reciprocal movement of said rack member relative to said tuft holding drive gear means (72). 

4. An automatic cleaning device as recited in Claim 1,2,3 or 4 wherein said tuft holding drive and driven 
40 gear means are characterised by: 

a drive or driven gear portion, the drive gear portions (114) of said tuft holding drive gear means 
being drivingly engaged by said rack means (52) such that said tuft holding driven gear means (76) are 
reciprocally counter-rotated by meshing engagement with the drive gear portions (100) of the tuft 
holding drive gear (72) means while being substantially free of driving engagement with said rack 
46 means. 

5. An automatic cleaning device as recited in any preceding claim wherein said tuft holding drive and 
driven gear means are characterised by: 

a tuft holding receptacle portion (96,108) and an integral drive or driven gear portion (100,114); 
eo said receptacle portion being adapted to detachably retain therein a tuft of filaments (16,18). 

is. An automatic cleaning device as recited in Claim 5 f .wherein said tufts (16,18) are characterised by: 
a bundle of polymeric filaments comprising said tufts; 

said filaments in each tuft being fused together at one end to provide a generally solid, mass-like 
65 body (17,19) for detachable insertion into and out of said tuft holding receptacle portions (96,108). 

7. An automatic cleaning d vice as recited In Claim 5 or 6 characterised by: 

said tufts (16,18) being disposed in at least two rows disposed on opposite sides of said rack means 
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(52); 

the tufts in each of said rows being oriented in a generally staggered relationship relative to one 
another; and 

the adjacent tufts in each of said rows being longer and shorter, in axial length, relative to one 
another. 

& An automatic cleaning device as recited in any preceding Claim characterised by: 

top and bottom bearing members (54,56) defining a cavity (58) therebetween and adapted to receive 
said tuft holding drive and driven means therein; 

said tuft holding drive and driven gear means including drive and driven gear members (72,76), each 
of said drive and driven gear members Including integral drive and driven gear portions (100,114) and 
integral tuft holding receptacle portions (96.108); 

said drive and driven gear members being rotatable with said receptacle portions extending 
therethrough and communicating with the exterior of said bottom bearing member (56) and adapted to 
receive said tufts therein. 

9. An automatic cleaning device as recited in Claim 8, characterised by: 

top and bottom bearing members (54,56) defining an access opening (62) at one end communicating 
with said cavity, said access opening being adapted to reciprocally receive said rack means (52) 
therethrough. 

10. An automatic cleaning device as recited In Claim 9, wherein said bottom member (56) Is characterised 
by: 

a plurality of openings which are generally symmetrically oriented for rotatably receiving the 
receptacle portions (96,108) of said drive and driven gear members therethrough. 

11. An automatic cleaning device as recited In Claim 10, wherein said rack means is characterised by: 

an elongated rack member (52) having integral rack teeth (64) on opposite sides thereof, 
said rack teeth extending normal to the longitudinal axis of said rack member and including at least 
one integral cam-like guide portion (66) extending substantially along the length thereof; 

said cam-like guide portion adapted for camming and guiding co-action with a confronting interior 
surface defined by the access opening (62) into said cavity (55) and in one of said bearing members 
(54,58) for maintaining alignment of said rack member during reciprocal driving movement thereof. 

12. An automatic cleaning device as recited in Claim 11 wherein the drive gear portions (100) of said drive 
gear members are characterised by: 

an axial width greater than the corresponding axial width of the driven gear portions (114) of said 
driven gear members with substantially only the upper one-half of said drive gear portion being 
engageabie by said rack member (52); . 

with substantially the lower one-half of said drive gear portion (100) engaging the associated driven 
gear portion (1 1 4) of said driven gear members; 

whereby successive reciprocal rotations of said drive gear members cause reciprocal counter- 
rotations of said driven gear members. 

13. An automatic cleaning device as recited in Claim 12, wherein said bearing members (54,56) are 
characterised by: being made from a polymeric material; 

said top bearing member (54) having an enlarged boss-like area (57) adjacent one end adapted to 
receive the relatively enlarged axial width of said drive gear portions (100) therein. 

14. An automatic cleaning device as recited In any preceding claim wherein the handle member is 
characterised by: 

a battery-powered motor (20) having a rotatable output shaft (41 ); 

a pinion gear member (40) attached to said output shaft in rotary engagement therewith; 

a face gear means (42) engaging said pinion means; 

a crank arm means (44) plvotally and eccentrically attached at a first end to said face gear means; 
a rack drive shaft means (46) plvotally attached at a first end to a second end of said crank arm 
means, and connected to an end of said rack means at a second end of said rack drive shaft 
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16. An automatic cleaning device as recited In Claim 14, characterised by: 

a control switch assembly (14) disposed interiorly of said handl portion Including a manual switch 
lement (151) for selectively energising said battery-powered motor for translating rotational movement 
of said face gear means (42) Into reciprocal movement of said rack means for reciprocally counter- 
rotating said tufts (1 6,1 8). 

16. An automatic cleaning device as recited in Claim 1, wherein said rack means Is characterised by: 

an elongated rack member (52) disposed for reciprocal movement interiorly of said brush head 
portion, said rack member being coupled to a drive shaft (46); 

a bearing member (120) fixedly attached to the Interior of said brush head member and having an 
axial passageway for slldably receiving said drive shaft therethrough; and 

a flexible valve member (124) carried by said bearing member and engageable with said drive shaft 
adapted to provide a one-way fluid seal relative to the interior of said brush head member. 

17. An automatic cleaning device as recited In Claim 16, wherein said bearing member is characterised by: 

a body member having aperture means (126) therein; 

said flexible valve member having a flapper valve disposed adjacent one side of the base member 
adapted for flexibly opening and closing said aperture means in response to fluid pressure alternately 
exerted upon said flapper valve member In response to reciprocal movement of said rack member 
whereby residue materials contained in said brush head member are expelled therefrom. 

18. An automatic cleaning device as recited in any preceding claim in combination with a support stand 
(30) therefor, said support stand characterised by: 

a body having a generally hollow base portion (170) for mounting a first electrical charging means 
(28) and adapted to receive the handle of said brush having a second charging means (26); 

said base portion including an integral angularly disposed tray-like portion (172) being of a hollow 
construction and adapted to receive a power cable (176) in stored relation therein; 

said tray-like portion including an integral upstanding bracket portion (180) adjacent is terminal end 
and adapted for supporting the brush head portion of the device therein. 

19. An automatic cleaning device as recited in Claim 18, wherein said support stand is characterised by: 

having a generally L-shaped configuration in side elevation with said base portion (170) adapted to 
be mounted on a horizontal work surface for mounting said tray-like support portion (172) In a generally 
vertical position; 

said tray-like support portion being alternately adapted for detachably mounting said device on a 
vertical support surface with said base portion extending generally normal to said support surface, or in 
a horizontal position with said base portion and extending normal thereto. 

20. An automatic cleaning device as recited in Claim 19, wherein said base portion is characterised by: 

a female socket means (28) adapted to receive a corresponding male socket portion <26) of said 
cleaning device; 

a front support portion (185) made Integral with said tray-like portion (172) and having a height so as 
to support said device Including said brush in a downwardly inclined position for draining residue 
materials from said device when said stand Is disposed In a generally horizontal position. 



Revendlcatfon8 

1. Dispo8ltif de nettoyage" automatique (2) pour nettoyer des surfaces de travail, comprenant une 
enveloppe creuse (4) prSsentant un SBment fbrmant poignSe (6) et un SlSment & t§te de brosse (8), 
lequel Stement k tSte de brosse comporte un mdcanlsme d'entrathement & train d'engrenages (50) 
dispose & HntSrieur de ce dernier et comprenant une crSmalll&re (52) entrathSe par moteur et qui, en 
effectuant un mouvement alternatlf, communique une rotation alternative oppose & des organes & 
engrenage porte-touffe avoisinants, caractfrisS en ce que la crSmailfere (52) est en prise, durant tout 
son mouvement alternatlf, avec un train d'organes k engrenage porte-touffe (72, 78, 80, 84, 88) par 
I'intermSdiaire d'un seul organe & engrenage porte-touffe moteur (72), ledit train d' engrenages 
comprenant un certain nombre d'organes h engrenage porte-touffe men$s (76, 80, 84, 88) s' ngrenant 
mutuellement et auxquels, durant le mouvement altematif d la crimaill&re, est communique par ledit 
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organe k engrenage porte-touffe une rotation alternative opposde sans mise en prise motrice de la 
cndmaiil&re. 

2. Disposftff de nettoyage automatique -selon la revendication 1, dans lequel les organes k engrenage 
5 porte-touffe moteurs et menes sont caract6ris6s en ce que: * 
un dldment formant corps (92) prdsente une partie rdceptrice de touffe (96, 108) et, rdalisde en une 
pl&ce avec cette demure, une partie k engrenage respectivement motrice ou mende (100. 114) ; et 

la partie k engrenage motrice (100) de I'organe k engrenage moteur prdsentant une largeur axJale 
plus grande que la largeur axiaJe correspondante de la partie k engrenage mende (114) de I'organe k 
lo engrenage mend ; 

de sorte que la crdmailidre (52) ne s'engrdne sensiblement avec la partie k engrenage motrice (100) 
de I'organe k engrenage moteur qu'fc une extrdmitd de celui-ci et que les parties k engrenage mendes 
(114) s'engr&nent les unes avec les autres de fagon k Stre entralhdes. 

id a Disposiuf de netloyage automatique selon la revendication 1 ou 2, dans iequel la crdmail&re est 
caractdrisde pan 

un dldment allongd formant crSmaill&re (52) et prdsentant de multiples dents d'entrafrement (64) 
espac6es latdralement et disposdes de deux c6tds opposes de ce dernier; 

ledit dldment formant crdmaill&re comportant un organe de guidage (66) dispose d'une manure 
20 gdndrale entre les dents d'entrathement pour guider le mouvement alternatlf de la crimallfere par 
rapport audit organe h engrenage porte-touffe moteur (72). 

4. Disposltif de nettoyage automatique selon Tune quelconque des revendications 1 k 3, dans lequel les 
organes k engrenage porte-touffe moteur et mends sont caractdrisds par une partie & engrenage 

25 motrice ou mende, la partie k engrenage motrice (100) de I'organe k engrenage porte-touffe moteur 
dtant en prise de fagon motrice avec la cndmaill&re (52) de telle manure que les organes k engrenage 
portetouffe mends (76) sont animds, par engr&nement avec la partie k engrenage motrice (100) de 
I'organe k engrenage porte-touffe moteur (72), d'une rotation alternative opposde, tout en dtant 
sensiblement exempts de mise en prise motrice avec la crdmaill&re. 

30 

5. Olsposltif de nettoyage automatique selon ('une quelconque des revendications prdcddentes, dans 
lequel les organes k engrenage porte-touffe moteur et mends sont caractdrisds par une partie 
receptrice de touffe (96, 108) et rdafisde en une pi&ce avec celle-cl, une partie k engrenage motrice ou 
mende (100, 114), cette partie receptrice permettant k une touffe de filaments (16, 18) d'y §tre retenue 

35 de manure amovible. 

6. Disposltif de nettoyage automatique selon la revendication 5, dans lequel les touffes (16, 18) sont 
caractdrisdes par un faisceau de filaments en mature polym&re constituent les touffes, les filaments 
dans chaque touffe dtant rdunis par soudage k une extrdmite pour former un corps sensiblement plein 

to (17, 19) en forme de masse destlnd k Stre introduit de mani&re amovible et sort! des parties rdceptrices 
de touffes (96, 108). 

7. Disposltif de nettoyage automatique selon la revendication 5 ou 6, caractdrisd en ce que : 

les touffes (16, 18) sont disposdes en au moins deux rangdes pfacdes sur de deux cdtds opposds de 
45 la crdmaill&re (52); 

les touffes dans chacune des rangdes sont orlentdes d'une manure sensiblement ddcaide les unes 
par rapport aux autres ; et 

les touffes voisines dans chacune des rangdes dtant alternativement relativement longues et 
relativement courtes, en longueur axiale, les unes par rapport aux autres. 

60- 

8. Disposltif de nettoyage automatique selon Tune quelconque des revendications prdcddentes, caractdri- 
sd en ce que : * 

' les dldments* formant supports supdrieuret Infdrieur (54, 56) ddfinlssent ntr eux une cavitd (58) et 
sont aptes k recevoir dans celle-d les organes porte-touffe moteurs et m nds; 
65 les organes porte-touffe moteurs et mends comprennent des organes k engrenage moteurs et mends 

(72, 78), chacun desquels comprend, rdalisdes en une seule pl&ce avec ces d mlers, des parties k 
engrenage motrice et mende (100, 114) et des parties rdceptrices de touffes (96, 108); et 

les organes k engrenage moteurs et mends peuvent §tre amends k toumer, les parties rdceptrices 
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s'dtendant ft travers eux et dtant en communication avec I'extdrieur de I'dldment formant support 
Infdrteur (56) de fagon ft §tre aptes ft recevolr les touffes. 

9. Dlspositif de nettoyage automatlque selon la revehdlcatlon 8, caractdrisd en ce que les foments 
formant supports supdrieur et Infdrleur (54, 56) ddfinlssent une ouverture d'accfts (62) ft une extrdmltd 
communlquant avec la cavitd, cette ouverture d'accfts dtant apte ft recevolr la crdmaillftre (52) de fagon 
que celle-cl pulsse effectuer un mouvement aJtematlf ft travers eile. 

10. Dlspositif de nettoyage automaiique selon la revendication 0, dans lequel I'dldment formant support 
infdrleur (56) est caractd rlsd par un certain nombre d'ouvertures disposdes sensiblement symdtrique- 
ment, permettant aux parties rdceptrlces de touffes (96, 108) des organes ft engrenage moteurs et 
mends d'Stre regues ft travers elles de manure ft pouvoir toumer. 

11. Dlspositif de nettoyage automatique selon la revendlcatlon 10, dans lequel la crdmalllftre est caractdri- 
sde pan 

m un dement allongd formant crdmalllftre (52) prdsentant de deux c8tds opposds de celui-ci des dents 
(64) rdallsdes en une piftce avec la crdmaillftre; 

les dents de crdmaillftre s'dtendant perpendlculairement ft I'axe longitudinal de la crdmaillftre et 
comportant au moins une partle en forme de came (66) qui, servant de guide et rdalisde en une piftce 
avec la crdmaillftre, s'dtend sensiblement le long de la longueur de celle-cf ; et 

la partle en forme de came servant de guide dtant apte ft exercer une action de manoeuvre et de 
guidage en cooperation avec une surface Intdrieure en regard ddfinle par I'ouverture d'accfts (62) ft la 
cavitd (55) et ft I'un des Omenta formant supports (54, 56) afin de maintenir I'alignement de la 
crdmaillftre durant le mouvement d'entrathement altematif de ceile-d. 

.12. Dlspositif de nettoyage automatique selon la revendlcatlon 11, dans lequel la partle ft engrenage 
motrice (100) des oiganes ft engrenage moteurs est caractdrisde par: 

une largeur axiale supdrieure ft la largeur axiale correspondante de la partle ft engrenage mende 
(114) des organes ft engrenage mends, sensiblement seule la moitfd supdrieure de la partle ft 
engrenage motrice pouvant venlr en prise avec la crdmaillftre (52) ; et 

sensiblement seule la moitid infSrieure de la partle ft engrenage motrice (100) engrenant avec la 
partle ft engrenage mende correspondante (114) des organes ft engrenage mends; 

de sorte que des rotations alternatives successives des organes ft engrenage moteurs communlquent 
des rotations alternatives opposdes aux organes ft engrenage mends. 

13. Dlspositif de nettoyage automatique selon la revendication 12, dans lequel les dldments formant 
supports (54, 56) sont caractdrisds en ce que : 

lis sont rdallsds en une matiftre polymftre ; et 

I'dldment formant support supdrieur (54) prdsente une rdgion agrandie (57), en forme de bossage, 
volslne de I'une de ses extrdmitds et apte ft y recevolr la largeur axiale relatlvement grande des parties 
ft engrenage motrices (100). 

14. Dlspositif de nettoyage automatique selon Tune quelconque des revendlcatfons prdcddentes, dans 
lequel I'dldment formant poignde est caractdrlsd pan 

un moteur (20) alimentd en dnergie par batterle prfsentant un arbre de sortie pouvant 8tre amend ft 
tournen 

un organe formant pignon (40) fixd ft I'arbre de sortie de fagon ft §tre lid en rotation ft celul-cl en 
rotation; 

une roue de champ (42) engrenant avec le pignon ; 
un bras de manlvelle (44) relid, au niveau d'une premlftre extrdmltd. de maniftre articu^e et 
excentrlquement, ft la roue de champ; et 1 

un arbre d'entralhement de crdmaillftre (46) relid, au niveau d'une premlftre extrdmltd, de maniftre 
articulde ft une seconde extrSmltd du bras de manlvelle, et relid ft une xtrdmitd de la crdmalllftre au 
niveau d'une seconde extrdmltd de I'arbre d'entralhement de crdmalllftre. 

15. Dlspositif de nettoyage automatique selon la revendication 14, caractdrisd pan 

un ensemble formant commutateur de commands (14) disposd ft I'intdrleur de la partle formant 
poignde et comprenant un dldment formant commutateur manual (151) pour la mlse en circuit sdlective 
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du moteur ailments par batterie afln de transformer le mouvement de rotation de la roue de champ (42) 
en un mouvement aitematif de la crSmalll&re pour communlquer un mouvement de rotation aitematif 
opposd aux touffes (1 6, 18). 

16. Disposltif de nettoyage automatique selon la revendlcation 1, dans lequel la cn§maill&re est caractSrisSe 
par: 

un fldment allongd formant arimalllfere (52) montf de fagon k pouvolr effectuer un mouvement 
aitematif k I'intdrieur de la partie formant tSte de brosse, la crSmaill&re atant relive k un arbre 
d'entrathement (46); 

un 6l$ment formant support (120) relte de manl&re fixe k rint$rieur de lament k t§te de brosse et 
pr6sentant un passage axial pour permettre k Parbre d'entrathement d'y 6tre regu de fagon k pouvolr 
coulisser k travers lui ; et 

un SISment formant clapet flexible (124) ports par lament formant support et pouvant §tre mis en 
prise avec Parbre d'entrathement de fagon k former un joint d'6tanch£it6 aux fluides k sens unique par 
rapport a "espaee Iriiurieur de Peiemeni a tste de brosse. 

17. Disposltif de nettoyage automatique selon la revendlcation 16, dans lequel Y6 lament formant support 
est caracbSrlsd par : 

un 6\6mevX formant clapet prSsentant une ouverture (126); 

P6l$ment formant clapet flexible prisentant un clapet k volet dispose au voisinage d'un c6t£ de 
lament formant support et qui est apte k ouvrir et former I'ouverture de fagon flexible en reaction k 
une pression de fluids exercde par intermittence sur le clapet k volet en reaction au mouvement 
aitematif de la cremailfere, permettant ainsi k des matures rSsiduelles contenues dans lament k t§te 
de brosse d'Stre expuls£es de celul-ci. 

1a Disposltif de nettoyage automatique selon Tune quelconque des revendlcations prScSdentes en 
comblnaison avec un poste formant support (30) pour ce disposltif, le posts formant support Stant 
caract£ri$6 par. 

un corps prSsentant une partie de base sensiblement creuse (170) destines au montage d'un premier 
moyen de recharge dlectrique (28). et apte k recevoir la poignSe de la brosse munle d'un second 
moyen de recharge (28); 

la partie de base comportant, r£alls6e en une pl&ce avec elle, une partie en forme de plateau (172) 
dispose sous un certain angle par rapport k cette deml&re et ttant d'une construction creuse de fagon 
k pouvolr y recevoir un cable d'allmentation Slectrlque (176) pouvant y §tre rangS; 
et 

la partie en forme de plateau comportant rtallsde en une pi&ce avec cette dernl&re, une partie k 
bras vertical (180) voisine de son exttfmltS terminate et apte k y supporter la partie formant t§te de 
brosse du disposltif. 

19. Disposltif de nettoyage automatique selon la revendlcation 18, dans lequel le poste formant support est 
caracterisS en ce qu'il : 

pr&ente une configuration sensiblement en L, en Ovation latirale, la partie de base (170) dtant apte 
k §tre montee sur une surface de travail horlzontale pour monter la partie formant support en forme de 
plateau (172) dans une position sensiblement verticale, 

le support en forme de plateau permettant de monter le poste de mantere amovible, solt sur une 
surface d'appui verticale, la partie de base attendant sensiblement perpendiculairement k la surface 
d'appul, soil dans une position horizontals, la partie de base attendant perpendiculairement k celle-cl. 

20. Disposltif de nettoyage automatique selon la revendlcation 19, dans lequel la partie de base est 
caract£ris6e pan 

une prise dlectrique (28) apte k recevoir une fiche correspondante (26) du disposltif de nettoyage ; et 
une partie formant support frontal (185) riailsSe en une ptfece avec la partie en forme de plateau 
(172) et pr&entant une hauteur suffisante pour supporter le disposltif, y compris la brosse, dans un 
position inclines vers le bas permettant aux matures rSsiduelles de s'Scouler hors du disposltif lorsque 
I poste est plac£ dans une position sensiblement horlzontale. 



AnsprUche 
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1. Automatlsche Reinigungsvonichtung (2) zum Relnlgen von Arbeltsflfichen (zu bearbeitenden FIMchen), 
umfassend eln hohles GehSuse (4) mft elnem QriffstUck (6) und einem BQrstenkopfelement (8), wobei 
das BQrstenkopfelement eine in seinem Inneren angeordnete Antriebsstrangeinrichtung (50) enthait, die 

5 eine kraft- Oder motongetriebene Zahnstangeneinheit (52) aufwelst, welche bei Ihrer Hin- und Herbewe- 
gung eine wechselweise gegenlSufige Drehung benachbarter BQschelhafter-Zahnradelnrlchtungen her- 
vorbringt, dadurch gekennzelchnet, da* die Zahnstangeneinheit (52) wShrend ihrer vollen hin- und 
hergehenden oder Pendelbewegung mit elner Reihe von BQscheihalter-Zahnradeinrichtungen (72, 76, 
80. 84, 88) Uber eine einzige BGschelhalter-Antriebszahnradeinrichtung (72) in Bngriff gelangt und die 

io Reihe der Zahnradeinrichtungen eine Anzahl von mitelnander kSmmenden BUschelhalter-Abtriebszahn- 
radeinriohtungen (76, 80, 84, 88) aufwelst, die bei der Hin- und Herbewegung der Zahnstangeneinheit 
durch die BQscheihalter-Antrlebszahnradeinrichtungen in wechselweise gegenl&ufige Drehung versetzt 
. werden, ohne (selbst) In Antriebseingriff mit der Zahnstangeneinheit zu stehen. 

is 2. Automatlsche Reinigungsvonichtung nach Anspruch 1, welcher die BQschelhaiter-Antriebs- und - 
Abtrieb8zahnradeinrichtungen gekennzelchnet slnd durch 

eln K6rperelement (92) mit einem BQschelaufnahme-Fassungsabschnitt (96, 108) und elnem 
(mateiialeinheitlich) angeformten Antriebs- oder Abtriebszahnradabschnitt (100, 114), wobei der An- 
trlebszahnradabschnitt (100) an der Antriebszahnradeinrichtung eine gr30ere axiale Breite als die 
20 entsprechende axiale Breite als die entsprechende axiale Breite des Abtriebszahnradabschnitts (114) an 
der Abtriebszahnradeinrlchtung aufwelst, 

so dafl die Zahnstangeneinheit (53) an ihrem einen Ende praktisch nur mit den Antriebszahnradab- 
schnitten (100) der Antriebszahnradeinrichtung (en) kSmmt und die Abtriebszahnradabschnitte in 
Antriebseingriff mitelnander stehen. 

25 

; a Automatlsche Reinigungsvonichtung nach Anspruch 1 oder 2, bei welcher die Zahnstangeneinheit , 
gekennzelchnet 1st durch ein langgestrecktes Zahnstangenelement (52) mit einer Anzahl von seitiich 
beabstandeten AntriebszMhnen (64) auf gegenGberliegenden Seiten desselben, 
wobei das Zahnstangenelement eine im wesentlichen zwischen den AntriebszShnen angeordnete 
30 FGhrungs- oder Leitelnrichtung (68) zum FGhren der hin- und hergehenden Bewegung des Zahnstange- 
nelements relativ zu der BOschelhalter-Antriebszahnradeiniichtung (72) aufwelst 

4. Automatlsche Reinigungsvonichtung nach Anspruch 1, 2 oder 3, bei welcher die BDschelhalter- 
Antriebs- und -Abtriebszahnradeinrichtungen gekennzelchnet slnd durch 

as einen Antriebs- oder Abtriebszahnradabschnitt, wobei die Antriebszahnradabschnitte (114) der 
BQscheihalter-Antriebszahnradeinrichtung derart in Antriebseingriff mit der Zahnstangeneinheit (52) 
stehen, da£ die BOschelhaiter-Abtriebszahnradeinrichtungen (76) durch den Bngriff mit den Antriebs- 
zahnradabschnitten (100) der BQscheihalter-Antriebszahnradelnrichtung (72) in wechselweise gegenlSu- 
fige Drehung versetzt werden. wfihrend sie praktisch frei sind von elnem Antriebseingriff mit der 

40 Zahnstangeneinheit. 

5. Automatlsche Reinigungsvonichtung nach einem der vorangehenden AnspriJche, bei welcher die 
BUschelhalter-Antriebs- und -Abtriebselnrlchtungen gekennzelchnet slnd durch 

einen BQscheihalter-Fassungsabschnitt (96, 108) und einen angeformten Antriebs- oder Abtriebszahn- 
,45 radabschnitt (100, 114), wobei der Fassungsabschnitt ein BQschel aus Filamenten oder Fasem (16, 18) 
trennbar zu hatten vermag. 

6. Automatlsche Reinigungsvonichtung nach Anspruch 5, bei welcher die BOschel (16, 18) gekennzelch- 
net slnd durch 

50 ein BQndel von jeweils die (ein) BOschel biidenden polymeren Filamenten oder Fasem, 

wobei die Filamente oder Fasem in jedem BQschel am einen Ende unter Bildung elnes im wesentlichen 
massiven, masseartigen Kttrpers (17, 19) fUr das trennbare Einsetzen und Herausziehen in die bzw. aus 
den BUscheihaiter-Fassungsabschnitte(n) (98, 1 08) mitelnander verschmolzen sind. 

55 7. Automatlsche Reinigungsvonichtung nach Anspruch 5 oder 6, dadurch gekennzelchnet da£ 

die BQschel (16, 18) in mindestens zwel Relhen auf gegenObertiegenden Seiten der Zahnstangeneinheit 
(52) angeordnet sind, 

die BQschel in jeder Reihe in einem im wesentlichen versetzten oder gestaffelten Verh§!tn!s zu Inander 
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ori ntiert sind und 

di elnander benachbarten BOschel In Jeder der Reihen relattv zueinander Jewells (abwechselnd) 
grdflere und kUtzere axiale LSngen aufwelsen. 

8. Automatlsche Relnfgungsvorrlchtung nach elnem der vorangehenden AnsprUche, gekennzelchnet durch 
obere und untere Lagerelemente (54, 58), die zwlschen slch elnen Hohlraum (58) festlegen und 
dazwischen die BUschelhalter-Antriebs-und -Abtriebselnrichtungen aufzunehmen vermSgen, 

wobeJ die BUschelhalter-Antriebs- und -Abtrlebselnrlchtungen Antriebs-und Abtrlebszahnradelemente 
(72, 76) aufwelsen, die Jewells materialeinheltliche Antriebs- und Abtriebszahnradabschnltte (100, 114) 
und materialeinheltliche BQschelhalter-Fassungsabschnltte (96, 108) aufwelsen, 
wobel die Antriebs- und Abtrlebszahnradelemente drehbar slnd und die Fassungsabschnltte slch durch 
sfe hindurch erstrecken, mit der Aufienseite des unteren Lagerelements (56) In Verblndung stehen und 
die BUschel aufzunehmen vermflgen. 

9. Automatlsche Relnigungsvorrichtung nach Anspruch 6, gekennzeichnet durch 

obere und untere Lagerelemente (54, 56). die am elnen Ends elne mlt dem Hohlraum in Verblndung 
stehende Zugangsflffnung (62) festlegen, welche die sich durch sle erstreckende, hin- und hergehend 
bewegte Zahnstangeneinheit (52) aufzunehmen vermag. 

10. Automatlsche Relnigungsvorrichtung nach Anspruch 9, bei welcher das untere (Lager-)Element (56) 
gekennzeichnet 1st durch 

elne Anzahl von im wesentiichen symmetrisch orientierten Offnungen oder Bohrungen zum drehbaren 
Aufnehmen der sich hindurcherstreckenden Fassungsabschnltte (96, 108) der Antriebs- und Abtrlebs- 
zahnradelemente. 

11. Automatlsche Relnigungsvorrichtung nach Anspruch 10, bei welcher die Zahnstangeneinheit gekenn- 
zeichnet 1st durch 

ein langgestrecktes Zahnstangenelement (52) mit (materiaJeinheitfich) angeformten ZahnstangenzMhnen 
(64) auf gegenQberllegenden Seiten desselben, 

wobel slch die Zahnstangenz3hne senkrecht zur Lfingsachse des Zahnstangenelements erstrecken und 
mindestens einen angeformten kurvenartigen FOhrungs- oder Leitabschnitt (66), der sich praktisch 
langs der LMnge erstreckt, aufwelsen, 

und wobei der kurvenartige Leitabschnitt abwSlzend und fUhrend mlt elner zugewandten Innenfifiche, 
die durch die ZugangsBffnung (62) In den Hohlraum (55) und in elnem der Lagerelemente (54. 56) 
festgelegt 1st, zusammenwirkt, urn die Ausrichtung des Zahnstangenelements bei seiner hin- und 
hergehenden Antrlebsbewegung aufrechtzuerhalten. 

12. Automatlsche Relnigungsvorrichtung nach Anspruch 11, bei welcher die Antriebszahnradabschnitte 
(1 00) der Antriebszahnradeinrichtung gekennzeichnet sind durch 

eine axiale Breite, die grSGer 1st als die entsprechende axiale Breite der Abtriebszahnradabschnltte 
(114) der Abtrlebszahnradelemente, so dafl praktisch nur die obere HMYfte des Antrlebszahnradab- 
schnitts mit dem Zahnstangenelement (52) in Bngrlff gelangt, 

wobei praktisch die untere HSffte des Antrlebszahnradabschnitts (10O) mit dem zugeordneten Abtriebs- 
zahnradabschnltt (114) der Abtrlebszahnradelemente in Bngrtff steht, 

so dafl aufelnanderfolgende wechselweise (Hin- und Her-)Drehungen der Antriebszahnradelemente 
wechselweise gegenl§ufige Drehungen der Abtrlebszahnradelemente hervorbringen. 

13. Automatlsche Relnigungsvorrichtung nach Anspruch 12, dadurch gekennzeichnet, dafl die Lagerele- 
mente (54, 56) 

aus elnem polymeren Material geformt slnd und 

das obere Lagerelement (54) Im Berelch seines elnen Endes einen erweiterten nabenartigen Bereich 
(57) zur Aufnahme der relativ vergrdflerten axlalen Breite der Antriebszahnradabschnitte (100) darin 
aufweist. 

14. Automatlsche Reinlgungsvonichtung nach elnem der vorangehenden AnsprOche, bei welcher das 
GriffstUck gekennzeichnet 1st 

durch 

einen batteriegespelsten Motor (20) mlt elner drehbaren Ausgangswelle (41), 
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eln an der Ausgangswelle mlt dleser mitdrehbar angebrachtes Ritzelelement (40), 
eln mlt dem RItzel in Eingrlff stehendes Plan(zahn)rad (42), ein mlt elnem ersten Ende schwenkbar und 
auBermlttlg am Planrad angebrachtes Kurbelarmelement (44) und eine an einem ersten Ende schwenk- 
bar mlt elnem zweften Ende des Kurbelarmelements verbundene und an elnem zweiten Ende mlt dem 
elnen Ende der Zahnstangeneinheit verbundene Zahnstangen-Antrlebswelle (46). 

15. Automatlsche Relnigungsvorrlchtung nach Ansprucb 14, gekennzeichnet durch 

elne Im Inneren des QrlffstQcks angeordnete Steuerschalteranordnung (14) mlt elnem Hand-Schaltereie- 
ment (151) zum selektiven Aktlvieren des batterlegespelsten Motors fQr die Umsetzung der Drehbewe- 
gung des Planrads (42) in elne hln- und hergehende Bewegung der Zahnstangeneinheit zwecks 
wechselwelser gegenlfiufiger Orehung der BUschel (18, 18). 

16. Automatlsche Relnigungsvorrlchtung nach Anspruch 1, bei welcher die Zahnstangeneinheit gekenn- 
zelchnet 1st durch 

eln langgestrecktes Zahnstengenelement (52), das zur Hin- und Herbewegung Im Inneren des BUrsten- 
kopfabschnitts angeordnet und mlt einer Antriebswelle (46) gekoppelt 1st, 

eln fest an der Innenflfiche des BOrstenkopfelements angebrachtes Lagerelement (120) mlt elnem 
axialen Durchgang zur verschieblichen Aufnahme der Antriebswelle (durch diesen Durchgang hln- 
durch), und 

eln vom Lagerelement getragenes und mlt der Antriebswelle In Bngriff oder BertJhrung brfngbares 
flexibles Ventilelement (124) zur Herstellung elner Bnweg-Fluldumabdichtung relativ zum Inneren des 
BOrstenkopfelements. 

17. Automatlsche Reinigungsvorrichtung nach Anspruch 16, bei welcher das Lagerelement gekennzeichnet 
1st durch 

eln Kflrperelement mlt einer darln vorgesehenen Cffnung (126), wobei das flexible Ventilelement eln an 
der elnen Seite des Basis- Oder K8rperelements angeordnetes Klappenventil aufwelst welches die 
Offnung in AbhSngigkeit von einem Fluidumdruck flexibel zu offhen und zu schlieflen vermag, der 
entspnechend der Hln- und Herbewegung des Zahnstangenelements abwechselnd auf das Klappenven- 
tllelement ausgeObt wird. so 6aB Im BOrstenkopfelement enthaltene ROckstMnde aus ersterem ausge- 
trleben werden. 

1a Automatlsche Reinigungsvorrichtung nach einem der vorangehenden AnsprOche in Kombination mlt 
einem TragstSnder (30) dafOr, bei welcher der Tragstander gekennzeichnet ist durch 
elnen KSrper mlt elnem im wesentlichen hohlen Basisteil (170) zur Anbringung elner ersten elektrischen ' 
Ladereinhelt (28) und zur Aufnahme des eine zwelte Ladereinrichtung (26) aufwelsenden GriffstOcks der 
BUrste, wobel der Basisteil einen (materlaleinheitlich) angefbrmten, abgewlnkelten muldenfdrmigen 
Abschnltt (172) elner hohlen Ausgestaltung, der eln Stromkabel (176) In elnem (darln) verstauten 
Zustand aufeunehmen vermag, aufwelst, und 

der muldenfflrmlge Abschnitt an seinem Endteil einen angeformten, hochragenden Halterungsteil (180) 
zum StOtzen oder Halterndes BOrstenkopfteils der Vorrichtung (darln) aufwelst 

19. Automatische Reinigungsvorrichtung nach Anspruch 18, dadurch gekennzeichnet dal* 

der TragstSnder In Seitenansicht eine im wesentlichen L-fQrmlge Ausgestaltung aufwelst, wobei der 
Basisteil (170) an einer waagerechten Arbeltsflfiche montlerbar Ist, urn den muldenfdrmigen Tragab- 
schnitt (172) in einer Im wesentlichen lotrechten Stellung zu haltem, 

wobel der muldenfOrmlge Tragabschnitt vorgesehen ist fQr die wahlweise abnehmbare Halterung der 
Vorrichtung an elner lotrechten TragflSche, in welcher der Basisteil slch im wesentlichen senkrecht zur 
TragflSche erstreckt, oder in einer waagerechten Lage mit dem Basisteil und senkrecht dazu veriau- 
fend. ■ 

20. Automatlsche Reinigungsvorrichtung nach Anspruch 19, dadurch gekennzeichnet, dad 

der Basisteil eine Auflen-Fassungselnrichtung (28), die einen entsprechenden Innen-Steckerabschnitt 
(26) der Reinigungsvorrichtung aufzunehmen vermag, 

und elnen materlaleinheitlich mit dem muldenfflrmlgen Abschnltt (172) ausgebildeten vorderen Trag- 
od r StQtzteil (185) aufwelst, der eine solche H5he besltzt, dafl er die Vorrichtung mlt der BQrste In 
elner abwfirts geneigten Stellung zum Ablaufenlassen von ROckstSnden aus der Vorrichtung, wenn der 
StHnder in Im wesentlichen waagerechter Lage angeordnet Ist zu halt rn oder zu stUtzen vermag. 
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